Abstract: This paper discusses the contribution of marine sites of outstanding universal value, enlisted as natural and mixed sites in the World Heritage List, to the sustainability of marine resources and protection schemes. Departing from the strict application of the Convention's criteria, the management requirements and good practices will be discussed, with emphasis on the dissemination of the latter in other (non)protected areas as well as its contribution, in terms of the integrity principle to be met, to the expansion of this approach in areas beyond national jurisdiction through the development of synergies with existing and emerging marine environment protection regimes.
Introduction
Environmental protection emerged from the political discourse in the 60s. The organization of international conferences on the human environment in the decades that followed and the proliferation of international environmental instruments brought to the fore the urgent need for ensuring environmental sustainability, a concept that was incorporated systematically in the international agenda of the 80s and 90s. The adoption of the 1972 UNESCO World Heritage Convention signaled the turning point in environmental protection and conservation; the Convention promoted novel concepts since it was the first instrument that (a) adopted the 'heritage' approach in international environmental affairs, linking the interests of humanity with the environmental status of areas of exceptional value; (b) provided a comprehensive approach to conservation catering for both the cultural and the natural dimensions of the human environment; (c) served as a precursor to the ecosystem-based approach by establishing an inclusive management model; and (d) contributed to innovative international governance practices that incorporated governmental and non-governmental actors, the latter with enhanced institutional leverage, into the decision-making procedures. The conservation of the marine environment was incorporated in the Convention's scope of action since the outset of its implementation. Today, the outstanding universal value of 47 marine sites in 36 countries has been recognized, while there are also several mixed sites that encompass island, marine and coastal areas. This paper will discuss the contribution of the World Heritage Convention, both at normative and operational levels, to the sustainability of marine sites of outstanding universal value. It will also examine the role and the prospects of the Convention's mechanisms in the conservation of marine resources within and beyond the administrative and physical boundaries of the marine areas enlisted in the World Heritage List.
Marine World Heritage: An Evolving Concept
The UNESCO World Heritage Convention was adopted in 1972 by the organization's General Conference having as a primary objective to identify and preserve cultural and natural sites of universal value. Marine sites, although not included in the definition of natural heritage provided by the treaty itself 1 [1], were incorporated in the Convention's scope of action at the outset of its implementation, through the Operational Guidelines issued by the World Heritage Intergovernmental Committee (hereafter WH Committee) ( [2] , para. 10) 2 . State practice also confirmed this orientation since Ecuador inscribed the first marine site, the Galápagos Islands, in the World Heritage List in 1978. In the decades that followed, the outstanding universal value of 47 marine sites in 36 countries has been recognized [3] based on their exceptional natural features, while there are also several mixed sites that encompass island, marine and coastal areas [3] .
The concept of outstanding universal value is not defined in the Convention, but in the Operational Guidelines of the WH Committee. According to the latest version of the Guidelines, outstanding universal value means "cultural and/or natural significance which is so exceptional as to transcend national boundaries and to be of common importance for present and future generations of all humanity. As such, the permanent protection of this heritage is of the highest importance to the international community as a whole" ( [4] , para. 49). The attribution of outstanding universal value to marine sites depends mainly on the fulfillment of one of the specialized natural criteria also decided upon by the Committee, while, in the case of some marine properties inscribed as mixed, sites in the World Heritage of the cultural criteria may apply as well (see Table 1 ) 3 .
Another criterion to be considered in the nomination process, horizontal in character, is that of the integrity of marine sites. According to the Guidelines ( [4] , para. 88), integrity constitutes "a measure of the wholeness and intactness of the natural and/or cultural heritage and its attributes. Examining the conditions of integrity, therefore requires assessing the extent to which the property: (a) includes all elements necessary to express its Outstanding Universal Value; (b) is of adequate size to ensure the complete representation of the features and processes which convey the property's significance; (c) suffers from adverse effects of development and/or neglect" ( [4] , para. 88). Thus, integrity for marine sites is assessed once again by the exceptional character and the superlative value of the sites' features combined with spatial criteria, the scale of the protected area that will allow the effective protection of the property. 1 Article 2 defines natural heritage as "(1) natural features consisting of physical and biological formations or groups of such formations, which are of outstanding universal value from the aesthetic or scientific point of view; (2) geological and physiographical formations and precisely delineated areas which constitute the habitat of threatened species of animals and plants of outstanding universal value from the point of view of science or conservation; (3) natural sites or precisely delineated areas of outstanding universal value from the point of view of science, conservation or natural beauty." 2 According to the first Operational Guidelines adopted in 1977, outstanding universal value will be recognized in sites fulfilling four criteria, one of them (criterion (ii)) making explicit reference to the marine environment, according to which nominated properties should "be outstanding examples representing significant ongoing geological processes, biological evolution and man's interaction with its natural environment. As distinct from the periods of the earth's development [mentioned in criterion (i)], this focuses upon ongoing processes in the development of plants and animals, landforms and marine and freshwater bodies. This category would include for example (a) as geological processes, glaciation and volcanism; (b) as biological evolution, examples of biomes such as tropical rainforests, deserts and tundra; (c) as interaction between man and his natural environment, terraced agricultural landscapes." Integrity, however, although in principle interpreted as synonymous to large scale areas' nominations, brings to the fore significant challenges due to the fragmented jurisdiction over the marine space combined with the geographical realities of spatial distribution of jurisdiction of adjacent or opposite coastal states in enclosed or semi-enclosed seas and the significant administrative and financial burden for competent authorities in the case of large marine areas conservation; thus, contemporary practice vis à vis the integrity principle is oriented towards alternative solutions, the so-called "innovative nominations" 4 , such as serial or cluster nominations inscribed as a single property in the World Heritage List 5 , or transboundary nominations (that may include serial nominations as well) in order to ensure integrated ecosystem protection in cases of jurisdictional fragmentation. There are also several suggestions for improving the efficiency of smaller scale nominations in the context of "non-contiguous" locations with the provision of transport corridors to improve connectivity and ensure the integrity of ecological and biological processes (e.g., in the case of species migration) affecting the universal value of a marine property; however, research in the domain of connectivity in the marine environment is still in the early stages ( [6] , pp. 19, 27).
Last but not least, integrity is connected to the impact of development, the latter being related to human activities either being land-based (e.g., coastal communities' waste and sewage, pesticides and fertilizers, etc.) or conducted at sea (e.g., ship or offshore oil exploitation accidents, dumping of sea water ballast from tankers carrying crude oil, etc.). In these cases, the nomination of mixed sites, with island or coastal components, enhances the safeguard of the marine areas' integrity, while the According to the definition provided in the Hanoi Workshop, a serial nomination "consists of two or more physically unconnected areas, but which are related for example because they belong to the same geological, geomorphological formation, the same biogeographic province or the same ecosystem type. The series itself should be of outstanding universal value, not necessarily its components taken individually. Serial nominations are inscribed as a single property on the World Heritage List." ( [5] , p. 12).
efforts to develop synergies with other specialized instruments in the domain of environmental protection (such as the Biodiversity Convention) is also an option.
The World Heritage Regime and Its Impact on Marine Sustainability
The concept of sustainability is inextricably linked with sustainable development literature and practice founded on the definition provided in the Brundtland Report: "Sustainable development is development that meets the needs of the present without compromising the ability of future generations to meet their own needs. It contains within it two key concepts:
‚ the concept of needs, in particular the essential needs of the world's poor, to which overriding priority should be given; and ‚ the idea of limitations imposed by the state of technology and social organization on the environment's ability to meet present and future needs." ( [7] , p. 47) Sustainable development has become an "ideal political concept" ( [8] , p. 111), incorporated in the political and academic debate on development in the 1990s; it was present in the jargon of different actors that represented different interests and ideological perceptions, ranging from international and governmental institutions to activists, triggering several interpretations (see [9, 10] ) that attempted to shed light in the different components or conceptual pillars of sustainable development: economic growth, social equity and environmental protection ( [11] , p. 151).
Gradually, the discussion focused on the objective of sustainability, the ability to maintain the natural capital, social standards and economic growth ( [12] , p. 379): the emphasis here is on the functional or operational dimensions of the political concept of sustainable development. Hence, sustainability is related to the development of institutions, policy and management tools required in order to accomplish the sustainable development objective 6 , or even with more specialized dimensions such as monitoring and assessment processes and the development of sustainability indicators and indices [13] .
In order to examine the impact of the World Heritage Convention on the sustainability of the marine ecosystems, the following parameters will be examined: (a) the contribution of the Convention's regime in the identification and conservation of the environmental qualities of the nominated marine sites-this process involves the construction of a uniform methodology, common for every marine site of exceptional value around the globe, based on the natural criteria applied for the inscription and the maintenance of a site on the World Heritage List; (b) the economic dimensions of the nomination process, in relation to the objective of economic sustainability of local societies but also of the conservation schemes; (c) the social-institutional aspects of marine World Heritage sites based on the concept of intra-and intergenerational rights; and (d) the cultural component of sustainability, which is brought to the fore by the Convention itself since it provides for a comprehensive framework of the protection of cultural and natural heritage. Thus, for the purposes of this paper, marine World Heritage sustainability analysis encompasses the environmental, economic, social-institutional and cultural dimensions.
The Environmental Dimension 7
The Convention clearly aims at the conservation of the natural elements (both renewable and non-renewable) of the most significant marine sites in the world. Marine conservation as provided for in the World Heritage regimes requires the preservation of a wide range of natural attributes that grant 6 In this context, the "prism of sustainable development" perception was introduced. The latter expands the conventional sustainability triangle based on the three-pillar scheme of environmental, social and economic dimensions of sustainability by adding the institutional dimension, as presented in ( [12] Although the appreciation of the scenic quality of a marine area does involve a degree of subjectivity, since it is not founded on measurable data, it can hardly be doubted in the cases of World Heritage nominations. First of all, there is no marine nomination based solely on criterion vii (in line with IUCN's recommendations on the application of criterion vii in conjunction with other criteria) 11 . Secondly, reference to marine aesthetic values is linked to the existence of exceptional natural or biological phenomena, such as coral reefs, island agglomerations or icescapes ( [6] , p. 25), and thus indirectly connected to measurable attributes. What is important though is that reference to natural beauty contributes to a broader understanding of the natural environment and the construction of environmental values of a "non-service" character. According to the International Law Commission, "[e]nvironment could be defined in a restricted way, limiting it exclusively to natural resources, such as air, soil, water, fauna and flora, and their interaction. A broader definition could embrace environmental values also. The Commission has opted to include in the definition the latter encompassing non-service values such as aesthetic aspects of the landscape also. This includes the enjoyment of nature because of its natural beauty and its recreational attributes and opportunities associated with it" ([18], p. 133). Apart from the broad conceptual perception of the environmental qualities, the Convention system has adopted a comprehensive approach vis à vis the interpretation of the integrity condition in conjunction with the natural beauty criterion. The WH Committee clarified that the proposed properties for their scenic beauty should incorporate the broader area "linked to the maintenance of the aesthetic qualities" ( [4] , para. 92). Thus, host states should expand their protection schemes in order to ensure that the ecological processes that support the scenic qualities of a property are sustained.
Criterion viii applied on the marine environment is interpreted as outstanding examples ( [6] , pp. 10-16) of (a) marine geology, including plates and tectonic features, 7 Based on the perception of environmental sustainability within the context of ecological economics provided by Daly [14] , an advocate of the precautionary approach in relation to the use of natural resources. Daly has proposed three basic principles relating to yield sustainability in terms of renewable resources, to the bearing capacity of the environment in relation to waste disposal, whether regular or accidental, and to the balanced replacement of non-renewable stocks depleted with alternative renewable resources. 8 Inscribed in the World Heritage List in 1981 under the criteria (vii), (viii), (ix) and (x), the Great Barrier Reef is "the world's most extensive coral reef ecosystem . . . covering an area of 348,000 square kilometers and extending across a contiguous latitudinal range of 14 o (10 o S to 24 o S)" [3] . 9 Inscribed in the World Heritage List in 1996 under the criteria (vii), (ix) and (x), the Belize Barrier Reserve System constitutes the largest reef complex in the Atlantic-Caribbean region and the second largest reef system in the world [3] . 10 Inscribed in the World Heritage List in 2006 under the criteria (vii) and (ix) [3] . 11 Criterion vii was present in almost in all nominations until 1995 (with the Sundarbans National Park, Banc d'Arguin National Park and the Whale Sanctuary of El Vizcaino being the only exceptions), but its use has been significantly limited during the last two decades ( [17] , p. 64).
hotspots and seamounts, sedimentary processes, and hydrogeological features (such as vents or seeps); and (b) oceanography, including ocean currents, water masses and stratification. In terms of the chemical composition of marine water, there is a basic division of marine areas in terms of the proximity to the coast and a vertical classification of ocean space relating to the ability to absorb light depending on the depth, waves and other fluid phenomena such as tides, coastal and land-sea interactions, and marine ice processes and features. Thus, applying criterion viii to marine World Heritage nominations includes outstanding examples representing major stages of the earth's history (such as the case of the Galápagos islands in Ecuador that constitute demonstration of "the evolution of the younger volcanic areas in the west and the older islands in the east") 12 , including the record of life (as in the Great Barrier Reef, an "ecosystem that has evolved over millennia" [3] ), significant on-going geological processes in the development of landforms, or significant geomorphic or physiographic features (such as the Heard and MacDonald Island 13 or the Papahānaumokuākea in the United States 14 , which represent an island hotspot progression). In order to meet the integrity condition, States' nominations under this criterion should incorporate "all or most of the key interrelated and interdependent elements in [the] natural relationships" ( [4] , para. 93), ensuring the sustainability of the above mentioned on-going or historical processes.
Criterion ix is the only criterion that explicitly mentions marine systems. The wording of this criterion was often combined or even confused with criterion (x). According to IUCN "criterion ix relates to ecosystems, communities and the ecological and biological processes that shape and sustain them, while criterion x relates to species and the habitats or sites most important for their conservation" ([6], p. 17). It encompasses ( [6] , pp. 18-21) productivity and biochemical cycles (e.g., the Islands and Protected Areas of the Gulf of California, which constitute a unique habitat consisting of 'bridge' and oceanic islands, and which combined with the oceanographic conditions and processes to enhance marine productivity and biodiversity conservation in the area) 15 ; connectivity of marine areas (in relation to species migration) (the transboundary nomination of Kluane/Wrangell-St. Elias/Glacier Bay/Tatshenshini-Alsek situated in Alaska and North Western Canada, which assists the spawning of anadromous fish, linking marine and land conservation) 16 ; and marine ecosystem patterns, processes and services (the case of the Heard and MacDonald Island is illustrative due to the intact ecosystem from the point of view of alien species and human impact [3] ). In the case of the implementation of the integrity criterion in properties proposed for nomination under criterion ix, host States should ensure that the size of the site is sufficient to preserve the ecosystem and biodiversity features they support. In the case of marine sites, the WH Committee provides the example of coral reef areas that "should include [ . . . ] seagrass, mangrove or other adjacent ecosystems that regulate nutrient and sediment inputs into the reef" ([4], para. 94).
Criterion x provides for conservation of marine biological diversity in situ, focusing on species that are threatened, through the protection of their habitats. In this case, the integrity criterion links once again the spatial dimension of marine conservation with 12 Inscribed in the World Heritage List in 2001 under the criteria (vii), (viii), (ix) and (x) [3] . 13 Inscribed in the World Heritage List in 1997 under the criteria (viii) and (ix) by Australia, these sub-Antarctic volcanic islands constitute an example of continuing geological processes that "provide an understanding of the role of crustal plates in the formation of ocean basins and continents, and of atmospheric and oceanic warming" [3] . 14 Inscribed in the World Heritage List in 2010 under the criteria (iii), (vi), (viii), (ix) and (x) [3] . 15 (ix) and (x) [3] . 16 Inscribed in the World Heritage List in 1979 under the criteria (vii), (viii), (ix) and (x) [3] . biodiversity; the WH Committee provides the following examples to be applied in marine sites: " . . . an island ecosystem should include habitats for maintaining endemic biota; a property containing wide ranging species should be large enough to include the most critical habitats essential to ensure the survival of viable populations of those species; for an area containing migratory species, seasonal breeding and nesting sites, and migratory routes, wherever they are located, should be adequately protected" ( [4] , para. 95). The case of the bird communities in the Gough and Inaccessible Islands in the South Atlantic Ocean 17 or in the Banc d'Arguin National Park 18 constitute illustrative examples of World Heritage Convention's marine sites contribution to biodiversity sustainability.
The Economic Dimension
Economic sustainability in the case of marine World Heritage is pursued under the broader objective of "balancing economic development with conservation" ( [19] , p. 14). The Operational Guidelines focus mainly on the preservation of the outstanding universal value of (marine) World Heritage properties, considering sustainable development as part of the management requirements ( [4] , para. 132). There has been a shift of focus during the last five years: The Convention's system strategic orientation, as depicted in the 2011 Strategic Action Plan for 2012-2022 [20] 19 , attempts to "mainstream a sustainable development perspective" in the processes foreseen by the World Heritage regime ( [21] , p. 16) through the development of a relevant policy (that is expected be integrated in the Operational Guidelines) ( [22] , para. 5). Thus, the incorporation of economic sustainability prerogatives in the case of marine sites conservation encompasses the following dimensions [23] :
Regional development: Since few marine sites stand isolated from the coastal or island communities, marine heritage is connected to their socio-economic needs and aspirations; in this context, the generation of income from activities related to marine nominations is not excluded from the management approach of the Convention's system. Apart from the traditional economic activities related to the sea (such as fisheries 20 , maritime transport 21 , etc.), the recognition of the universal value per se constitutes an economic asset and may contribute to the development of sustainable economic activities including mainly "blue" tourism 22 but also local products and services branding 23 , etc., while management and restoration activities may contribute to new employment opportunities 24 .
Contribution to ecosystem services sustainability at local and global levels: In this case, local and global communities may benefit indirectly from non-market services provided by marine World Heritage conservation, such as protection from floods in the case of mangrove forests or coral reefs 25 and carbon sequestration 26 . In this case, the Convention contributes to preventing disasters or conditions that would be very expensive or difficult to reverse.
Financial sustainability of the conservation project: The allocation of resources required for the full cycle of conservation management plans constitutes a significant challenge for the contracting parties, taking into account the requirements and high standards set by the Convention and the Operational Guidelines; the fact that most of the protected areas are located in developing countries; and the impact of human activities and accidents taking place beyond the administrative boundaries of the protected sites or of natural phenomena mainly due to climate change. World Heritage nominations and properties, however, may have access to different sources of funding. First of all, they are all eligible for the international financial assistance provided by the Convention. The World Heritage Fund [26, 27] supports projects related to emergency assistance 27 , conservation and management assistance (incorporating assistance for training and research, technical co-operation and promotion and education) 28 and preparatory assistance (preparation of nomination files and tentative lists including national and cross-border nominations) 29 ([4] , para. 235). Priority is given to sites inscribed in the List of World Heritage in Danger. However, the annual budget of the Fund is limited to $4 million, and the demands for international assistance have significantly increased; thus, international assistance cannot sustain long-term and/or large-scale projects. In order to address the financial demands of marine World Heritage conservation, competent authorities usually turn to complementary or alternative sources of funding. International financial institutions and programs, mainly through the Global Environmental Fund 30 may fund relevant projects, while the European Union supports 22 Tourism constitutes the economic activity that has been mostly studied in the case of World Heritage sites. Several studies have been conducted focusing on different dimensions of tourism for the Belize Barrier Reef Reserve System, the Great Barrier Reef, the Peninsula Valdes, the Galapagos islands ( [23] , pp. 32-33), while EU has sponsored a project in the Wadden Sea area for the elaboration of a regional sustainable tourism strategy and enhance socio-economic development [24] in the Dutch-German-Danish Wadden Sea region, inscribed as a transboundary property in the World Heritage List in 2009 (extended in 2014) under the criteria (viii), (ix) and (x) [3] . 23 In the case of the Sian Ka'an World Heritage site, artisanal spiny lobster fisheries have been awarded the Marine Stewardship Council certification, creating opportunities for access in the international markets as eco-labeled products ( [19] , p. 74).
A broader strategy has been adopted in the Wadden Sea area (see above) in relation to the comprehensive branding and marketing of the area's outstanding universal values ( [19] , p. 89). 24 In the case of the Lagoons of New Celedonia, inscribed by France in 2008 under the criteria (vii), (ix) and (x) [3] , employment related to ecosystem services of the properties' conservation scheme include 350 professionals in the domain of artisanal fisheries and 1600 professionals in the domain of blue tourism services ( [23] , p. 40). 25 It is estimated that the annual cost of damages from coastal floods in New Caledonia would raise to 7m euros if not prevented by the coral reef and associated ecosystems ( [23] , p. 39), based on the study of N. Pascal [25] ). 26 The role of posidonia meadows in absorbing atmospheric CO2 emissions is significant. a number of actions through its financial mechanisms 31 . Another significant source of financial resources is donations from the private sector 32 . The existence of national 33 or regional 34 World Heritage Foundations in line with article 17 of the Convention 35 , which operate at the international level, have also mobilized financial resources for the protection of World Heritage properties mainly in the developing world. Last but not least, revenues from ecosystem services may cover part of the management cost 36 , although national subsistence constitutes the most secure financial source.
The Social-Institutional Dimension
The World Heritage Convention has introduced several conceptual and institutional novelties. First of all, the definition of a natural resource as heritage 37 , transcends the traditional intergovernmental logic of international environmental agreements where contracting parties constitute the subjects of the environmental legislation by bringing to the fore another agent: mankind and its rights [31, 32] 38 . In addition, humanity is a recipient of certain rights related to marine resources that fall under the jurisdiction of states, in contrast with the conceptualization of humanity's rights in the context of the law of the sea [37, 38] . In the case of marine World Heritage sites, one may discern two dimensions when referring to these rights: Heritage protection with the concept of intergenerational equity and different generations' rights over the marine resources. In order to meet this primordial obligation to preserve the qualitative characteristics of human environment in order not to impair the quantity or quality of the natural assets to be enjoyed or used by future generations ( [40] ; [41] , pp. 398-99) states should develop their legislation in order to implement this "duty to ensure the transmission of heritage" ( [42] , p. 115). 31 The project on sustainable tourism in the Wadden Sea region (see above) funded by the European Regional Fund and the Interreg IVB North Sea Region Programme constitute an illustrative example. 32 Private companies have co-funded several marine World Heritage projects such as the project to conserve freshwater, marine and coastal resources in and around Sian Ka'an in Mexico. 33 Such as the German World Heritage Foundation or the NESCO/Netherlands Funds-in-Trust. 34 Such as the Nordic World Heritage Foundation or the African World Heritage Fund. 35 "The States Parties to this Convention shall consider or encourage the establishment of public and private foundations or associations whose purpose is to invite donations for the protection of the cultural and natural heritage as defined in Articles 1 and 2 of the Convention". 36 In 2006 revenues from entrance fees in Tubbataha Reefs covered 80% of the core management budget ( [23] , p. 39). 37 The concept of 'heritage' was also used in the 1972 Stockholm Declaration in a more limited scope. According to Principle 4 "Man has a special responsibility to safeguard and wisely manage the heritage of wildlife and its habitat . . . " ([1], p. 64; [30] ). 38 It should be mentioned that, in the case of natural heritage, international criminal responsibility is at present excluded for environmental damage [33] in contrast to the cultural heritage domain where acts against cultural heritage were brought before international criminal courts [34] . The issue of intra-and intergenerational rights brings to the fore the relation of marine heritage conservation to human development. The concept of human development encompasses the monetized dimensions of marine sites' preservation and the process of economic development, including economic growth and revenue generation, as well as the so-called "non-monetized" benefits, such as the preservation of the local natural capital and marine bio-diversity. Additionally, preserving marine environmental assets ensures environmental sustainability, through the mild exploitation of the natural environment that forms part of a protected marine site or of its surroundings, contributing to long-term social benefits. The contribution of "traditional ownership and cultural traditions of coastal and small island" to "long-term conservation" [43] as recognized by the participants of the Hanoi Workshop on World Heritage Marine Biodiversity [5] , constitutes an illustrative example of the contribution of social patterns to marine sustainability.
From an institutional point of view, the Convention has established a multilevel system of protection characterized as being close to a "transnational public trusteeship" ( [44] , pp. 59-60) 39 unfolding in several levels and entangling different actors. The main dimensions encompass:
regulation and management at the national level: States have to develop appropriate legislation and administrative structures as well as comprehensive management programs; the nomination process is a laborious venture since nomination files are examined not only on the basis of their exceptional value according to the criteria analyzed above but also in terms of the legislative measures and the quality of the management plans applied in the area as well as the ability of the competent authorities and the local communities to implement them. Once inscribed in the World Heritage List, marine sites are regularly assessed in order to ensure that the outstanding universal value and the integrity of the sites at the time of inscription "are sustained or enhanced" ( [4] , para. 96). The assessment is realized through the reactive 40 and the periodic 41 reporting systems including in situ assessments realized by experts 42 and competent authorities may take additional or corrective measures where needed 43 
. (b)
depolitization of the decision-making processes due to the enhanced role of independent experts, both in the nomination and the monitoring processes. In the case of marine properties, IUCN is the advisory body that assists the World Heritage Committee ( [49] , 39 The public trusteeship concept has also been envisaged in the case of the Barcelona Convention system for the protection of the Mediterranean See [45] . 40 Reactive monitoring derives from states parties' obligations assumed according to article 4 of the Convention (see above) and constitutes a process initiated by the WH Committee when "exceptional circumstances occur or work is undertaken which may have an impact on the Outstanding Universal Value of the property or its state of conservation" ( [4] , para. 169). Reactive monitoring is foreseen in cases where a World Heritage property is or is intended to be inscribed in the List of World Heritage in Danger (as in the case of the Belize Barrier Reef System [46] ), or in the procedures that may result in the deletion of a site from the World Heritage List. 41 In line with article 29 of the Convention "states parties are requested to submit reports to the UNESCO General Conference through the World Heritage Committee on the legislative and administrative provisions they have adopted and other actions which they have taken for the application of the Convention, including the state of conservation of the World Heritage properties located on their territories" ( [4] , para. 199). Periodic reporting system is organized on a regional basis, since states of the same geographical region have to submit their periodic report every six years. In this way the Convention's monitoring processes unfold both at the national and at the regional levels. This approach also facilitates the assessment of transboundary sites as in the case of The Wadden Sea or the Kluane/Wrangell-St. Elias/Glacier Bay/Tatshenshini-Alsek World Heritage properties mentioned above. 42 In situ assessment comprises the reactive monitoring missions at the request of the WH Committee and the advisory missions at the invitation of the states parties of the Convention ( [4] , paras. 31d and 184). 43 [3] to support states with the nomination and conservation processes of marine properties constitute the main policy tools supporting uniformity and innovation in the World Heritage system. This is evident in the introduction of novel concepts of environmental protection such as the ecosystem-based approach 46 and marine spatial planning 47 ([17] , p. 32) (the latter initially introduced as a management process for the conservation of a marine World Heritage site, Australia's Great Barrier Reef) [57, 58] .
introduction (although tempered by the primacy of the host states) of a system of shared responsibility for the implementation of all the processes that would ensure the inscribed sites sustainability. According to the Convention primary responsibility for "the identification, protection, conservation, presentation and transmission to future generations of the cultural and natural heritage...situated in their territory," belongs to the host state. However, the Convention introduces the obligation of the international community to cooperate for the protection of world heritage by providing assistance to the host state once requested as well as by applying the due diligence principle [59] by abstaining from taking any measures that would cause damage to the heritage, situated in the territory of another state (Article 6). Additionally, while all decisions require the consent of the host state, the World Heritage Committee may "at any time, in case of urgent need," inscribe a property in the List of World Heritage in Danger (article 11, para. 4); in the same context, although not explicitly mentioned in the Convention 48 , the World Heritage Committee decides on the delisting of properties 44 Deliberations with local stakeholders as well as the managing authorities preceded the process of the consultation process with the competent authorities for the adoption of the additional measures in the case of the Belize Barrier Reef Reserve System in 2015 mentioned above [48] . 45 From 1977 to 2015, the Operational Guidelines have been revised over 20 times [52] . 46 There is no "universally agreed definition" of the eco-system based approach; there is, however, a common apprehension of its main components and processes, such as the conservation of the ecosystem structures, comprehensive and adaptive management, integration of regional seas concerns in marine management, adoption of participatory models of governance, and use of scientific and traditional knowledge [53, 54] . 47 Defined as "a [public] ( [55] , p. 18) process of analyzing and allocating parts of three-dimensional marine spaces to specific uses, to achieve ecological, economic and social objectives that are usually specified through the political process; the MSP process usually results in a comprehensive plan or vision for a marine region. MSP is an element of [ecosystem-based] ( [55] , pp. 7, 10) sea use management" ( [56] , p. 13). 48 The legal basis for delisting is article 11 para. 2 concerning the obligation of the World Heritage Committee to periodically update the World Heritage List.
from the List [60] . Last but not least, the Convention establishes a mechanism of international cooperation and assistance, including both financial as well as operational support once requested.
The Cultural Dimension
According to the 2015 Operational Guidelines ( [4] , para. 119), "World Heritage properties may support a variety of ongoing and proposed uses that are ecologically and culturally sustainable and which may contribute to the quality of life of communities concerned." The Hanoi Statement has also stressed the need for synergies between the cultural and natural components of the World Heritage Convention, "especially in relation to [marine] ecosystems that have both outstanding concentrations of biodiversity and rich, traditional human cultures" [43] .
In this context, cultural sustainability encompasses the tangible elements of human interaction with nature and the intangible elements that go hand in hand with the latter. These features apply mostly in the coastal or island landscapes or seascapes, a comparatively new category of cultural sites in the World Heritage List [61] , representing "the combined works of man and nature" in the spirit of Article 1 of the Convention 49 , as "illustrative of the evolution of human society and settlement over time, under the influence of the physical constraints and/or opportunities presented by their natural environment" ( [62] , para. 36). The innovative approach of this category of protected sites relates to the combination of natural and cultural elements on the one hand and of tangible and intangible dimensions related to the human environment on the other. In the case of seascapes, this is interpreted as the inclusion of "the materiality of the biophysical world, the cultural lens through which we construct our world views and our lived experience of being on and in the sea" ( [63] , p. 21).
There are two marine mixed properties in the World Heritage List inscribed as cultural landscapes/seascapes: the volcanic archipelago of St Kilda in the United Kingdom and the Papahānaumokuākea in the Hawaiian archipelago in USA [3] . The added value of these nominations is that the cultural footprint on the environment, as a testimony of the sustainable use of the latter, is preserved, while, in the cases of living traditions, the associative element (spiritual values) is mainstreamed in the broader nature conservation schemes as a driver for sustainability of nature and culture. More specifically, tangible and intangible values associated to marine properties contribute to the development of sustainable economic activities, such as sustainable tourism or fisheries, and the use of traditional knowledge and practices in the protection of the marine environment. In this context, protection measures enjoy broader social legitimacy within local communities since they ensure social inclusiveness and equitable development [64] .
Seascape inscriptions based mainly on cultural criteria may also enhance marine protection indirectly in cases where sites would not meet the natural criteria; in these cases, according to IUCN, marine sustainability would profit from "alternative means of [demonstrating] outstanding universal value" ([6], p. 7) through the extension of World Heritage standards in protection schemes to sites that are not considered exceptional.
The World Heritage Convention and Its Impact on Non-Designated Sites
Undoubtedly, the World Heritage Convention establishes a regime addressing the protection and conservation of marine sites of outstanding value falling within the jurisdiction of its Contracting States. However, other marine regions may benefit from its provisions but also from the dissemination of good 49 Article 1 defines cultural heritage as "monuments: architectural works, works of monumental sculpture and painting, elements or structures of an archaeological nature, inscriptions, cave dwellings and combinations of features, which are of outstanding universal value from the point of view of history, art or science; groups of buildings: groups of separate or connected buildings which, because of their architecture, their homogeneity or their place in the landscape, are of outstanding universal value from the point of view of history, art or science; sites: works of man or the combined works of nature and man, and areas including archaeological sites which are of outstanding universal value from the historical, aesthetic, ethnological or anthropological point of view."
practice (e.g., maritime spatial planning mentioned above) and the contribution of the Convention to the construction of a global conscience concerning the management of ocean affairs.
Marine Areas under National Jurisdiction
In the case of marine areas falling under national jurisdiction that are not inscribed on the World Heritage List, we should distinguish two categories of marine sites: (a) areas that have been examined by the state party while fulfilling its obligation for identification of its natural heritage according to Article 3 of the Convention but were not included in the tentative list. Although the List addresses only marine sites of outstanding value, this does not undermine the national or regional significance of these properties. The latter may be defined during the process of natural heritage identification and become part of national or regional inventories. In certain cases, the examination of some of these sites during the identification process may receive international assistance "when preliminary investigations have shown that further inquiries should be justified" according to Article 13 para. 2; (b) areas that have been included in state parties' tentative lists, regardless the outcome of the process. The Convention defines a series of obligations to be assumed by states once they identify a property as natural (and/or cultural) heritage in Articles 5 and 6 (with the exception of Article 6 para. 2 provision) 50 . These obligations are identical to the ones applied in the case property has been inscribed on the World Heritage List. This is significant since the tentative list contains more sites than those listed extending in this way the scope of application of the Convention's principles and standards ( [49] , pp. 172-77).
Synergies with the High Seas Regime
The high seas fall out of the scope of the World Heritage Convention since the latter applies on marine areas under coastal states' jurisdiction. This is a significant impediment to the protection of the marine environment not only for ecosystem and biodiversity values in areas beyond national jurisdiction but also to the conservation of the intrinsic values of the marine World Heritage itself, taking into account the dependency of marine ecosystems through tidal circulation or the migration of species.
There is an ongoing debate on the potential contribution of the World Heritage Convention to the identification, protection and conservation of areas in the high seas initiated in line with the 2011 Global Strategy Evaluation [65] and the IUCN roadmap for addressing gaps in marine World Heritage protection [6] . According to the latter, the development of synergies with the system of the Convention on Biological Diversity and, more specifically, with the criteria for the identification of Ecologically or Biologically Significant Areas beyond the limits of national jurisdiction [66] seems to be one option. An alternative scenario would be the integration of the criteria of significant universal value in UNCLOS implementing agreements under the light of the recent developments concerning the elaboration of an "international legally binding instrument under the Convention on the conservation and sustainable use of marine biological diversity of areas beyond national jurisdiction" [67] . Last but not least, the incorporation of the World Heritage Convention's criteria and standards through the adoption of ad hoc agreements following the example of the Pelagos Sanctuary 51 could also be a possibility. However, the extension of World Heritage standards and criteria in the high seas constitutes a complex process due to the fragmentation of international governance structures as well as the reluctance of states to confine their rights in relation to the exercise of the freedom of the seas as stipulated in Part VII of UNCLOS. 50 In relation to the obligation of contracting parties to provide assistance for the "identification, protection, conservation and presentation of the cultural and natural heritage" inscribed on the World Heritage List or the List of World Heritage in Danger, following a request by the host state. 51 The Sanctuary for Mediterranean Marine Mammals was established by the Pelagos Agreement, signed by France, Italy and the Principality of Monaco. It includes marine areas falling within and beyond national jurisdiction representing a large ecosystem [68] .
Marine World Heritage and the Sustainable Development Goals: The Road Ahead
The protection of marine sites within the broader context of natural heritage conservation was linked with Millennium Declaration Goal 7 on environmental sustainability and, more specifically, targets 7A on the integration of the principles of sustainable development into country policies and programs and the reversal of the loss of environmental resources and 7B on the reduction of biodiversity loss [69] . It should be mentioned that the World Heritage Convention does not make any reference to "sustainable development" in spite of the fact that the latter constitutes a conceptual component of the notion of "heritage" itself; in the context of mainstreaming World Heritage Objectives with concepts prevailing in the field of environmental protection and conservation, the term has been introduced for the first time in the Operational Guidelines of 1994 [62] in relation to the "sustainable use" of cultural landscapes to be followed by new additions to the 2008 Operational Guidelines 52 revision [70] . The concept of sustainable development of marine World Heritage was linked to the conservation and transmission of the outstanding universal value of the properties on the one hand, and the development of the necessary processes in order to ensure sustainability on the other.
However, the Millennium Development Goals did not make any explicit reference to the marine environment. The latter was incorporated in the post-2015 sustainable development agenda of the United Nations with the introduction of Sustainable Development Goal 14 on the conservation and sustainable use of the oceans, seas and marine resources, with a fifteen-year horizon [71] . In view of the adoption of the Sustainable Development Goals, the Convention's system attempted to make a shift from the integration of sustainable development principles to the implementation of sustainable development techniques prioritizing capacity-building and their assessment through the development of quantitative and qualitative indicators [72] and the adoption of a clear policy on the integration of sustainable development into the processes of the World Heritage Convention " . . . including standards on conservation and sustainable development, drawing on Rio+20 outcomes" [73] . The new policy was adopted in 2015. The main pillars of sustainable development mainstreaming in World Heritage conservation include environmental sustainability, inclusive social and economic development, and peace and security [74] . We are currently in the process of Operational Guidelines' revision. The marine World Heritage agenda is expected to undergo the necessary adjustments in order to meet the challenges of marine conservation under the strategic framework of the United Nations post-2015 agenda. What is novel, at least for marine properties, is the introduction of the dimension of peace and security in the conservation of their outstanding universal value. As far as the other dimensions are concerned, it seems that more emphasis will be given (a) to the involvement of local and indigenous communities in the World Heritage nomination, management and policy measures that may affect their territories, lands, resources and ways of life in line with the ecosystem-based approach; and (b) to the construction of more complex partnerships, where the "market mechanisms" will have to coexist with public policies ( [74] , p. 11), signaling a change of mentality in the way we perceive marine protected areas.
Concluding Remarks
The World Heritage Convention is one of the leading international instruments catering for the protection of the natural environment and the biological diversity of sites assigned with universal value. The inclusion of 'flagship' marine sites in the World Heritage List has introduced, in a systematic manner, a comprehensive model of conservation unfolding at various levels and encompassing different processes: from international to local; from standard setting procedures to management implementation and enhanced public involvement; and from intergovernmental practices to non-governmental participation in decision-making.
The integration of the marine dimension of world heritage in the Convention's system has resulted in the introduction of a number of novelties and good practices in the domain of marine environmental conservation and management, as well as concrete policy tools to be used in order to ensure sustainability, namely:
The comprehensive approach vis à vis the marine space in terms of its ecological and social features as well as the cultural values (tangible and intangible) attached to the latter. (b)
The combination of environmental conservation to economic sustainability of local communities, national economies and marine management cost. (c)
The creation of a global consciousness on the value of these exceptional sites. The nomination of transboundary marine properties or the cooperation of marine World Heritage sites managers as well as the ongoing debate on the future of areas of universal value in the high seas reflect a shift from the conventional intergovernmental logic to a novel perception of marine environmental concerns.
The ability of the Convention's system to promote a uniform approach on behalf of national authorities in terms of protection measures and management as well as to mainstream new trends and principles in environmental protection. The concept of outstanding universal value is constantly evolving, along with the natural criteria set by the Committee for its attribution to natural sites, and the horizontal criterion for integrity. (e)
The dissemination of sound and state of the art management techniques through capacity building assistance programs that enhance the ability of national and local authorities to cope with marine environmental conservation not confined in World Heritage sites but also in other marine areas. (f)
The creation of multilevel partnerships encompassing the adoption of participatory models of decision-making through the involvement of local stakeholders in the process of World Heritage conservation, as well as the provision of expertise from international advisory bodies.
However, the nomination of marine sites in the World Heritage List faces significant challenges that may often transcend the capacity of the system to cope with. The first relates to the fragmentation of the international maritime governance system. In spite of the fact that there is a plethora of international instruments relating to different aspects of maritime affairs, there are significant gaps in international regulation, especially concerning the high seas regime. Additionally, this institutional fragmentation confines the ability of effective management of global challenges, such as the impact of climate change, transboundary pollution or accidents at sea. Inter-institutional synergies at the international level have not yet been adequately developed, although it seems that the World Heritage approach has attempted to take into consideration the benefits from coordination with different (not always) environmental regimes.
Another very important challenge relates to the fact that marine conservation and management may be easily undermined due to maritime claims and pending boundary disputes that usually hinder the designation of World Heritage marine sites in order to avoid tensions. In spite of the fact that the Convention addresses these situations 53 , states hesitate to open Pandora's box by submitting marine nominations in disputed areas. The limited nominations in the Mediterranean or the South China Seas ( [75] , pp. 92-93) constitute illustrative examples of states' reluctance to submit marine properties' nominations in order to avoid accentuating existing disputes or creating new ones. 53 According to Article 11 para. 3, "[t]he inclusion of a property in the World Heritage List requires the consent of the state concerned.
The inclusion of a property situated in the territory, sovereignty or jurisdiction over which is claimed by more than one state shall in no way prejudice the rights of the parties to the dispute."
Last but not least, marine heritage conservation constitutes an expensive venture. The allocation of funds from national budgets does not seem to be an option for most of the host states, while the Convention's system has limited capacity for financial support. International and regional financial mechanisms as well as donations from the private sector seem to be the only realistic scenario, which also requires the development of mechanisms and skills on behalf of the competent authorities in order to be successful. In spite of the fact that capacity-building is one of the priorities in World Heritage management, the prioritization of the issues related to the complementarity of financial resources and the financial aspects of marine properties management could address, at least to a certain degree, the challenges of financial sustainability of marine heritage protection schemes.
